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&OXVWHULQJDQDO\VLVRIZDWHUGHPDQGSRLQW
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x 6HOHFWVNSRLQWDVLQLWLDOFHQWHUVRINJURXSUDQGRPO\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x &DOFXODWH(XFOLGHDQWKHGLVWDQFHEHWZHHQWKHRWKHUSRLQWVWRWKHNLQLWLDOFHQWHUVRQWKHEDVLVRISRVLWLRQDQGWKHQ
FODVVLI\WKHREMHFWVDFFRUGLQJWRWKHPLQLPXPGLVWDQFH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GLVWULEXWLRQV\VWHPEUHDNVGRZQWKHZDWHUGHPDQGSRLQWVZKLFKDUHPRUHLPSRUWDQWKDVSULRULW\WREHVXSSOLHG6RLW
KDVWRDQDO\]HZDWHUGHPDQGSRLQWKLHUDUFK\DIWHUFOXVWHULQJDQDO\VLV$QDO\WLFDOKLHUDUFK\SURFHVVLVGHVFULEHGLQWKH
IROORZLQJVHFWLRQV
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,WHVWDEOLVKMXGJPHQWPDWUL[$$$$ZKLFKFRUUHVSRQGVWRIORZHOHYDWLRQWRSRORJ\DQGXVHUW\SHRIZDWHU
GHPDQGSRLQW$$$$DUHPDWUL[HVRIQîQDQGQLVWKHQXPEHURIZDWHUGHPDQGSRLQWLQVRPH]RQH7KHYDOXH
RIHOHPHQWLQMXGJPHQWPDWUL[$$$$LVDFFRUGLQJWRWKHVHSULQFLSOHWKHZDWHUGHPDQGSRLQWVZKRVHIORZLV
ODUJHUDUHPRUHLPSRUWDQWWKHZDWHUGHPDQGSRLQWVZKRVHHOHYDWLRQLVKLJKHUDUHPRUHLPSRUWDQWWKHZDWHUGHPDQG
SRLQWVZKLFKDUHGLVWULEXWHGLQKRVSLWDORULQGXVWU\]RQHDUHPRUHLPSRUWDQWWKHZDWHUGHPDQGSRLQWVZKLFKDUHQHDU
VRXUFHRIZDWHUDUHPRUHLPSRUWDQW(LJHQYHFWRUVRIPDWUL[HV$$$$DUH:P DPDPDPDP7P ,W
FDOFXODWH6MRIHDFKSRLQWLQVRPH]RQH6M 6P DMPEPM «Q7KHPRVWLPSRUWDQWSRLQWLQVRPH]RQHLVWKH
SRLQWZKRVH6MLVWKHODUJHVW
,WDSSOLHVDQDO\WLFDOKLHUDUFK\SURFHVVWRFRQILUPWKHLPSRUWDQFHRIHDFKZDWHUGHPDQGSRLQW)UDFWDOJURZWKRI
VHOIRUJDQL]DWLRQPRGHO VWDUWV IURP WKHSULRULWL]HGSRLQW RI WKH ]RQH DQGJURZ WR ORZHUOHYHO SULRULWL]HGSRLQW ,W
HQVXUHVWKHVHFXULW\RIZDWHUVXSSO\DQGGHYHORSVHIILFLHQF\RIZDWHUVXSSO\
6WXG\RQIUDFWDOJURZWKRIVHOIRUJDQL]DWLRQPRGHO
(VWDEOLVKPHQWRIIUDFWDOJURZWKRIVHOIRUJDQL]DWLRQPRGHO
:DWHUVXSSO\SLSHVDUHJHQHUDOO\SDYHGDORQJWKHURDGDQGLWFDQQRWEHDSSOLHGWKURXJKEHQHDWKRIEXLOGLQJV,WLV
DYHU\LPSRUWDQWOLPLW
(DFKZDWHU VXSSO\ QHWZRUN ]RQH LV D GLVVLSDWLYH VWUXFWXUH 7KHUH DUH FRPSHWLWLRQV DQG FRRSHUDWLRQZKLFK WKH
IRUPDWLRQRISLSHLVEDVHGRQDPRQJZDWHUGHPDQGSRLQWV7KHQWKHJURZWKRIQHWZRUNKDVEHHQWUDQVIRUPHGWRWKH
IRUPDWLRQRIWKHSLSHV7KHHQWLUHZDWHUVXSSO\QHWZRUNKDVEHHQHVWDEOLVKHGXQWLODOOWKHZDWHUSRLQWGHPDQGKDVEHHQ
PHW>@
7KH FRQQHFWLRQ SUREDELOLW\ EHWZHHQ WZR SRLQWV LV GHILQHG E\ IORZ LQWHQVLW\ :LM ZKLFK VKRZZDWHU GHPDQG
LQWHQVLW\EHWZHHQWZRSRLQWV,WZLOOEHSRVVLEOHWRHVWDEOLVKDSLSHEHWZHHQWZRSRLQWVLIWKHYDOXHRI:LMLVODUJHU
7KHQXPHULFDOUHODWLRQVKLSLVOLNHIRUPXOD
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)UDFWDOJURZWKRIVHOIRUJDQL]DWLRQPRGHOKDVEHHQHVWDEOLVKHGDIWHUWKHLQIRUPDWLRQRIGHPDQGIORZSRLQWSRVLWLRQ
DQGIORZLQWHQVLW\KDVEHHQJDWKHUHG3ULPDOJRULWKPKDVEHHQDSSOLHGWRVROYHWKLVPRGHO,WGHILQHV9DVDVHWRIDOO
WKHZDWHUGHPDQGSRLQWLQVRPH]RQH,QSULPDOJRULWKPWKHVHW9LVDXQLYHUVDOVHW6HW9KDVEHHQGLYLGHGLQWRWZR
VXEVHW7DQG7¶7 LV WKHVHWZKLFKFRQWDLQVWKHSRLQWVEHORQJLQJWRWKHSUHVHQWZDWHUQHWZRUNWRSRORJ\DQG7¶ LV
FRPSOHPHQWDU\VHWRI77KHUHLV9 787¶
7KHFDOFXODWLRQSURFHVVRISULPDOJRULWKPLQHDFK]RQHLVDVIROORZV
x 6HOHFWWKHPRVWSULRULWL]HGGHPDQGSRLQWXLQWRVHW7DQGWKHQFKRRVHWKHHGJHXYZKLFKKDVPLQLPXPZHLJKW
DQGLVFRQQHFWLQJWRX7KHRWKHUSRLQWRIXYLVSRLQWY$GGSRLQWYLQWRVHW7
x 7KHQVHOHFWRQHGHPDQGSRLQWXIURP7DQGVHOHFWRQHGHPDQGSRLQWYIURP7¶7KHUHDUHPLQLPXPZHLJKWHGJH
XYXYEHWZHHQSRLQWXDQGY$GGSRLQWYLQWRVHW75HSHDWVWHSVDERYHXQWLODOOWKHSRLQWVDUHDGGHGLQWR
VHW7
,QSUDFWLFHWKHUHDUHWKRXVDQGVRISRLQWVLQSODQQLQJDUHDVRWKHDFKLHYHPHQWRISULPDOJRULWKPQHHGVFRPSXWHU
SURJUDPPLQJ
&DVHVWXG\DQGFRQFOXVLRQ
&DVHVWXG\
)UDFWDOWKHRU\LVDSSOLHGLQWRRQHQRUWKFLW\ZDWHUGLVWULEXWLRQV\VWHPSODQQLQJ7KHGLVWULEXWLRQRIZDWHUGHPDQG
SRLQWVDUHVKRZQLQ)LJ7KHSDUWLWLRQRIWKHSRLQWVE\.PHDQVDOJRULWKPDUHVKRZQLQ)LJ,WFRPELQHGXUEDQ
URDGSODQQLQJZLWKIUDFWDOJURZWKPRGHOWRJHWXOWLPDWHWRSRORJ\RIWKHQHWZRUN,WLVVKRZQLQ)LJ
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)LJ7KHQRGHGLVWULEXWLRQ

)LJ6FKHPDWLFGLDJUDPRIQRGHV]RQLQJ

)LJ7KHQHWZRUNRIZDWHUGLVWULEXWLRQV\VWHP
&RQFOXVLRQ
,QRUGHUWRRYHUFRPHWKHGLVFRQQHFWLRQRIZDWHUQHWZRUNSODQQLQJDQGSDUWLWLRQWKHSDSHUDSSOLHVIUDFWDOWKHRU\WR
JXLGHWKHSODQQLQJRIXUEDQZDWHUGLVWULEXWLRQV\VWHP)LUVWO\WKHLQIRUPDWLRQLVJDWKHUHGWRHQVXUHWKHSRVLWLRQDQG
IORZ RI ZDWHU GHPDQG SRVLWLRQ WKHQ DFFRUGLQJ WR WKH SURSHUW\ RI GHPDQG IORZ DQG HOHYDWLRQ WKHVH SRLQW DUH
SDUWLWLRQHG,QHDFK]RQHDQDO\WLFDOKLHUDUFK\SURFHVVKDVEHHQDSSOLHGWRFRQILUPWKHLPSRUWDQFHRIHDFKSRLQW7KH
ZDWHU VXSSO\ QHWZRUN ILWV WR IUDFWDO JURZWK RI VHOIRUJDQL]DWLRQ VR IUDFWDO WKHRU\ FDQ EH DSSOLHG WR HVWDEOLVK WKH
WRSRORJ\ RI WKH QHWZRUN )LQDOO\ FRPELQHG ZLWK LQIRUPDWLRQ RI ZDWHU VRXUFHV HQWLUH ZDWHU GLVWULEXWLRQ V\VWHP
SODQQLQJVFKHPHFDQEHHVWDEOLVKHG,WLVDSSOLHGLQSUDFWLFDOSODQQLQJDQGLWKDVVLJQLILFDQWHIIHFW
$FNQRZOHGJHPHQW
7KLVUHVHDUFKZDVVXSSRUWHGE\WKHWK(XURSHDQ&RPPXQLW\)UDPHZRUN0DULH&XULH,QWHUQDWLRQDO5HVHDUFK6WDII
([FKDQJH6FKHPH ±6PDUW:DWHU 3,56(6*$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